Decision of The Intellectual Property Offtpf, 



(TRANSLATION) 

Issuance Date: 25 September 2002 

1. Application No.: 0901 16972 

International Classification Seventh Edition; H01L 27/108 

2. Title: Semiconductor Memory Device Having Plug Contacted to Capa< 

Electrode and Method for Fabricating the Same 

3. Applicant: Hynix Semiconductor Inc. 
Address: Korea 

4. Attorney: C..V. Chen\ '" 

Address: 7th Floor, No'. 201, Tun Hua- North Road, Taipei 

5. Filing Date: . 11 July 2001 

6. Priority Claim: None 



7. Examiner: Min-Juang Shiau 

8. Contents of Decision: 

SUBJECT: The subject matter shall not be. granted a patent. 
BASIS : Patent Law, Article 20, Paragraph 2. 
REASONS : 

(1) The main features of the present invention, entitled "Semiconductor 
Memory Device Having Plug Contacted to Capacitor Electrode and Method 
for Fabricating the Same" can be known from analyzing the prior art shown 
in Fig. 2 and the embodiment shown in Fig. 3 of the present application. 
In the present invention, a seed layer 34D is formed on the top of a plug 34. 
In the prior art, no seed layer is formed on the top of a plug 16. 

(2) The technology or knowledge of forming a seed layer on the top of a plug is 
well-known in the prior art, for example, ROC (Taiwan) Patent Publication 
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No. 425711 (as attached), entitled "Method of Manufacturing a Capacitor " 
and published on 11 March 2001. The present invention can be inferred 
and accomplished easily by persons skilled in semiconductor processes 
according to the prior art shown in Fig. 2 and ROC (Taiwan) Patent 
Publication No. 425711. Therefore, the present invention does not have 
an inventive step. 

(3) In summary, the present invention utilizes technology or knowledge known 
, prior to applying for patent and can be -accomplished easily by persons 
skilled in the art. Therefore, the present invention does not meet the 
requirement of an invention patent. 

In view of the above, the application does not conform to the provisions of 
Paragraph 2 of Article 20 of the Patent Law and patent rights are not aranted 
thereto. 

\f 

Sealed By 

Tsai, Lien-Sheng 
Commissioner 

Note: If dissatisfied with the decision, the applicant may file a request for re- 
- examination within 30 days following the date of receipt of this decision and 
pay a government fee of NT$6,000 (as for the application whose total pages of 
the specification and the drawings exceed 50 pages, a fee of NTS500 should 
be added for every 50 pages, and less than 50 pages counted as 50 pages). 



P:UFKMl£\71 944RE1.DOC 5 



3L 








G9 
















A 

t 








-fc- 






1 

t 


X 






X X 

3= a 




-ft 






















a 


3£ 












• 


% 

m 


% 


0 


T 

- R. 


• 


• 




;£ 


A 








■ • 


it 




























+ 




a 






f 








0 


i * 


#- 




ib 














yL 


0 


f + 


-b 




15" 


X 












0 




2 ^ 

C3 — 

ct: . — 


+ 




ib 








J- 

It 




55 




a. 
3t 


a ■ _ 




2& 
















? + 



o 



2//u 



si 



3f 



32- 

. a 



o 

dh 
I 5 " 
It 
-ft 
Jk 

o 

St 



PR. 



Mi 



It 

•It #'J 



M. 

it 
it 



>4 



I 



c:\A9100318.710 



lllill 

09183016821* 



f 



8/! 



4i 

y t — 



■ IS 

i 

c:\A9l00318. 710 



ft 



^ — ^ 

& + m 

° — s. 

it B II 

^ ^ i& 

^ -D iX 

4l £ 



5& _ 

t£ l£ # 

%M. — % 

41 5. i% 

A -b £o 



CO £^ 



#r ft * 



3b 



-ill- 33 



J=- 41 gJt 



TO 



ik. 



& ^ *u 
flif 

& ■■- m 

# £ 

se. fg & 

^ m 

^ 5 ^ 

* #t 



4# 



^ ±. ^ 

* ^ X >t ^ 

% • ^ 

— ^ ' " if 



ft 



4t 



tT 



-Ml 



SI ^ 



3- & -kP 

+ - * 

tt yj 

«-?L ^ 

ft # ' 

Bl ft 

tf ^ *i 

#■ tf 41 

^ * 

• ± ^ 

. a 



* f 



as 



4£ 

IT 
ft 






3= 



^sp^fM^if'K^fg [19] ^2] 

[11]4>^ieSS : 425711 

[44j*^S13 9Q if. (2001) 03 ^ 1 1 B 

[51] Int.C! 06 ■ H01L27/108 



± 8 



(54j£ fg : n&Z$litt& 

(21j^ii^^ : 088120697 
[72]§ 93 A : 

[71]= Iff A : 



38 ^ (1999) 11 ,3 26 



[57]£p!S^.fliSi«0S : 

mmm ■ 5. 

yfefvl — JgjSJg(sccd laycr)g*ggigg|iS 

fltJSJt •■ 10. 

lUmiSCelectropiating)^^ • Jtg&Eittf 
•r'BfiSt — T IBS. "S : 

SfifrSaSSfcJSF = . 15. 

AS /? & - 3S - /r mm ULR- ±1S 

#-ss ■ 20. 



^^mm'^mm^mm±m ■ ix 

Ik 

^.w^zmm- fx m m ix r m & ± 
m • tx&m.m£mm • 

MJSjkMZMm > 



a- ■ • 13 • S-Pfc -BUSK*;-: 2* 

« a ®z&& ft w •• 1m & n a* 5? 



- 300 1 



■ ■~r~~~.: 



•::V 



(2) 



(silicon oxide)fifrfjf/j£ • 
(poly-silicon^^ffgjTjc « 

i i..7Dw#"'j^tt m^mmm i mzm^y? 

^4= - RT« M JUSi (plati- 
num • Pt)#rfgf5c j 
!2:?o^.f(J = Ii?W.ffJi5[l!^ i 3g£gSftr£ 



10. 



15: 



^((Bs. Sr)TiO, • BST)tfr#ifig. 

14. $ow?ii^ff¥^jsg[a^ i jg^isaf^yj 

15. $OW-ffJ^If¥ffJl2GS^ U^sTflS/j 
£ • • ^/j&^-sItl-W — • 

;-t 'S — fflS3g^,|g|^.-$:gn>j^ — g 
rjv.fflZ%l\M?r;WM ■ UUk 




•14 



14- 



16 



12 




12 


1Q 



14 



- 3002 -■ 



(3) 



16 

I 



14 



12 




12 




. 10 



•14 



14- 



16 

I 



20 



12 




- 12 




10 



14 



14 



12 



22 



Si 



To" 



12 



■14 



- 3003 - 



(4) 



22-" 



24 

I 



22 



12 




12 




10 



■u 



14 



22 



26- 



22. 



11 




12 






10 



= — 14 



14- 



26 



12 




11 




10 



■14 



- 3004 - 



(5) 



14- 











11111 




12 




12 


10 



-29 



■28 
•14- 




36 



32 




32 


30 



3005 - 



(6) 



38 




(S) 



46 



1 . 

32 




J. 32 


30 



W,- J rJ\m 



.46 40 




lite 



t X 



A. 




Chine-Gie Lou 



4t & 
(tic) 



3± £ 

<&■*.) 




it ;S 
(t^L) 



1 . 5tk.'S Ssk 



fsi 



£=.*8.121Sfc 



it £ 
(-&*.) 



l: 



4£o 







& 4* 


- 3£ -t 


^ $L # 






' igl ffi #v — /& ° 








if & ^ 


— $ — 


If 




^ t% ^ M< ° « # 




^ Z- 




-ft" % 








4s- m M ° -fs. ^ 5^ 








i& ^# 


° $k 3£ ft 






-f&^l^Cseed layer; 










^ ft & - 








- -ft- 


-f ^ _L 


• # 


-fe- l& 


- H ^. H 






t% ?H & m 1 U 7t> ^ - 


CO # 


' ii -fx. 






£ ■ & f£- 






C e 1 ectrop lat i ng j 


">$"• s£ 


> ^ 






T "t *t 


M 


o 


if- -E- ta ^ — 


/£ _t 


4L 4& 4* 


/§ 0 


* & ^ ft j& - 


% 




-JT ^ /W U — _L ^ -ne. 




-i-f -T- -if- 

5^ r 










g~ ft ' %L ft ° IT tfe 




a Ja 














£6 




ik. «T. £4 


m & & & 










iiii 




$21 



IX CL -J i « 1 



*J * M 



'.f 



? 3 I 



4 d. O I 1 ' 



J. 



141 



a <l b / i I 



* % s % #. * M - & t ^ # ^ * ' ^ ffi ^ 
& & i£ & (DRAM) t #j te. 'It- it (memory ce 1 1 ) X. % & # f. 

-ft 3" • 

t e. 'it- it t t f ^ §d A * *r'^ te. -is It ^ - # # t t. 
# * .\f o -si^ffnifeitiit^tf^il^^ fai pi, Bf 

M ' M it ^ B»J % % 'It it t §9 if # tf 3*l it £ 3 ® ^ ' 

^ € # & ^ ^4 & t • A&i^T^^^^S ° - *t & 

ft^^:S(trench capacitor) » £ — ^^^i^f!^ 1 
(stacked capacitor) - ^^^-ifA#^'t^^€^^ ' 
I'J, # #j&a**i*tt*tt 5t * ^ ^ « 4l % fa i& 

PJJ *E a ^ > i&. A $ $k & & & 2r # A £ *fc ^ *fc i ^ ^ ^ ■ 

t ^ -fi ^ ^ * • A ' Pii^^#-^it##m^-f(feature 
s i z e ) m + ' *^-tt&£**Jt^#.**.«i*L«^# ' 11 
f A tlife ^ i i • I A - *b >5 i£ /& & g € #r -fe 

^ f i if A' f S ^'.f ^ t ° ' 

f £° # ^ -t t # T € m ^ ffl # # f % • £ H a a 

S lb & ^ & IT t ^(dielectric 

constant) it * $ » i* # * i£7 • fl& X t * .¥} & & X * 
u * a£ ' ^/f^€Sit^^t^*^° £-3"^ • _t T € 4l 




i - (2) 

£ j£ £4l (^(depletion region) - * : A i& 7 € & ° 

&ft#)f6«j»-'iaa#^*^*^ • a £ & a* is « 

((Bs, Sr)Ti0 3 • BST) fid iY % t & * ^~ * * ^ 5 0 0 ' ^ 
a a BST # * *r % fk fid # f * * & * ^ ^ * ° * b ^ ' 
4, T iJRiTtfii.a*l g s & ft £ ± & * & * & & 
S 1>l I ^ ^ a a B # W4^«6'i^* & ( interface 
states) #r ^ & fid « * >7fL > S *t- • i T * & «. * *? ^ 



# f & _L T € 4£ « £ * * * * * " m * ~ ^ M 
(metal-insulator-metal > H I M ) % * • * ' * * * < 

stabi li ty) ##*.B* * * # 



& 4i ** & 
%k %> u. A ^ 
^ ^ 6d S # 
•X. -t ( cr i t i ca 

a - ® *f $1 
# & ^ ifc 



>7fL *I ' & & 



S t fid 



m ^ .-T- ^ 

1 d i mens 
^- - -IS # 
m ^ • ° 

& # £k *J 



T € ^ 

It s a a >} _t ^ /& 

£ £ T € £fc fid 
« 1 ^ A ^ i 
ion ' CD) §d T 
# X. fid 

&d # a fid • 
& /sff ^ fid 



#7 3S. H 4i.,>^ 

Irl & 4k 

J. *k dJ — IB 
^ ^ 4: # t 

i6 t ^ ' 
^ ^ ^ ^ 



& -fb ^ 

* £ ift 

g] ^7 # 

'X? -*r 
g& ^ X 



-t ^">r^F. ^ fid f«1 ^£ 



* V X ^ i fid ' * * a * * * - * * * * ^ ^ * 



i * (3) w . • w 

/@ ^ ° & fi ^ t£ ^ * ^ & - H^il ° 5a £ ^ & - & 

iff >i (seed layer) m- t£ t S"s"X~^ T ^ & - 4& 44. >f 

.4* > a ^ & - jff > ife. &t£&3£>f3£% ° gU£A % M. 
(electroplating)^^ > *M* GO *t t fj -Ttfel ° 5 

^ Jt aA-Jitfel^^Tt^^^i- ' ^ £ & ^ ^ "f ^ 

# & ^ ° 

t£ # m>f ^ £7 ( Ru t heh.;i u.jii • Ru) m >H /& ° i£ T % 
| ^1 € J^#(platinura • P t ) #r /£ ° t£ g — 

^ ^ ^ ^ a A & & «((Bs, Sr )Ti0 3 • BST) • 

^ ^ ^. ^ .ft #f # |i @ .^..^ ._?_S_^iL^_ll 

T til ^J#^ ' /»rw 1 T«Sje,#ii #]"£6. B ^ it & #j £J 
E e& # ^ - t ^ If $J W ^ • 

T x ft ^— 4& 5f iH ' it s& & ft ^ ® ^ ' • # ^ &? t& W 
T : 

Bl s£.*- ffi 18. B £ : 

% 1 f! 5. % 9 s & ^ # a ^ ^ £ — it w ^ *i ® ^ * ® ; 

g 1 0 m s. g 1 9 ® 4; * B 3 % — * ^ W ^ s ^ * 

• ffl ■ 




? 71 



a c ^ * j 
i > (4) 



I 



# & tft a 3 : 



10 ^ 30- & ^ 

12 ^ 3 2 - ^ 

1 4 # jL - % 
16 * 3 6 - & *3 
18 * 3 8- € 
20 ^ 40- # 3t 

2 2 ^ 4 2 - 4& 4£ 
2 4 > 4 4 - CD # 
26 > 46- T € 
2 8 * 48 - g ^ 
29 ^ 50- ±. -t 



1r 



■M3 

ft 



M 12 
ch e m 



M t ^ • tt # m % 1 SI 5. % 8 « ; £ 1 

% — f #'J £'J ® ^ s ffi ° 

# b£ ^ ^ -ft >5r & g - ^ W ^" & ^ & 



ffi.g_^8ffi^^# 



g - *r ^ 



1 



?-^tJ!12*w 4b * H *a *(low pressure 

ical vapor deposition - LP C VD ) £ $ *f ^ « ft ^ 

«t * ■ -ff jl 'Jt 1 4 * w'lpcvd at a m /£ «J ft. -ft # .4*. 




U £. *J i i 

2. * #^3^ (51 

4£ £ ^ ^ ^ ^ # jh ^ 1 4 W >5. t - ^ f ^ 1 2 ' w ^ 
^ # « >isi 1 6 > ^|2|/fr^ • f Aiifi-'^^H 
#JL > ^ # jh * 1 4 _t & & - 4® # * *L ft ® * * KB. * ( *. A 
) » J8 a £ A >fl 1 6 6$ to i • Sfctttt 

& ^ & *fe S«J (react ive ion etch > R I E ) U m. > ^. £ & T 
-ir ?L ^ T #i # jL >f 1 4 a . g - ft % M 1 2 - & ^ * ^ # & 

i& # • & ^ «. ^ m % 2 s t m : ^ # & & ft 1 6 • 

$ ' & • ^ * « )W 1 6 * # & - t « * 1 8 * ^ ^ 3 ® m 

^■^16 -'ft ^ j& - # B a B ^ ( po 1 y s i 1 i con ) M ( & m * ) • ^ 
m6 • * * ift e 4 -*J (etch-back) Q m. ' ■ ft 

ffib X • s *i © *J «. ^ # « *J ^ Fa1 ' ^ «. ^ * ^ * 1 8 

&d * © # it. J% 1 4 © ' *o £ 3 ffl- #f. 7F - 

5* £ ■• ft* & - *(seed layer)20 ^ ^ t < J £ SIS 

(physical vapor deposition .PVD)&£ • ^ # jL * 1 4 _h 
' a 3l 8- m ft 1 6 ft ft & - (Ruthenium >Ru)^ti^# 

3f Ji 2 0 ■ • # ^ ' it ' - # * i^J ^. s ^ gJ ^- ^ ' ^ ^ ^ 

20 •' *» »4'lB m * ' #**2P.fi(i4t*^#jt-*14'«i**A 

& iTJ # ° 

4£> > ^ * - & *t ^22 ^ ^ ^20 # ^ oL ^ 14 i ' 





#95 



i * ftWISLW (6) 
K -ft # # 4fc *t # 22 • 

' -£?£~-mZ-& i &Z- ;! &&% 22 ' ^ ^ ^c. — C3 4* 
24 ' 3H£&&#204fc & • g 6 ffl #r ?f - ^ ^ ft - & i£ fi- 
- 4fc & £L a ' & M 22 Jl & & - i® ^ % w n m % It ?s. 

M ( & ^ ) ' ^ Jt * G3 2 4 # >& £ • & £ ife *r - # ^ ft 
te. §d R I E $L a ' ■^jLi63T^-l^^l s '^^^4i^22 • a is. & 
Jf 2 0 ?* ft 0 ft&.-fclfc-^fclS-* •"^'*ft*»isi*6-iat/^5f: 
#j C3 #24 ° 

S& ^ > a ^^(electroplating) ^riC ' ^co#24t^ 
*-'T tS*2fi • -to % 7 ffl /9f 3f: • * t& ' U *T 
(Ruthenium > Ru) flf ffe *t/*2 0 4$ & & ^(cathode) • 

^ S3 4f 2 4 t ^ j& - 46 & j& & T € ^ * 2 6 °. f ^ # ^ ffl * ^ 
# • aftT tft^26fet 4*!i*J»i!iHt24 t • 

-fe^:X^^T't^/t26^L^©^^#^>t22^^:S • 

M - 'Bfr # jh X 1 4 _L 4L 4& 4*. # 2 2, ■ > *> g 8 IB #r • 
a #'# *L JR. 8fc(di luted HF • DHF ) # W « *J * * . 

It • m i^DHF 3£ * ^ « >f J-x & 4b 

^b^^^^#jL^14J^'^^8ffl//f^" 

T € 4£ * 2 6 ^ _h ' *» * 9 SI ft ^ - * *» «, • a 4b * *. 

"A 2&*5 «.((Bs, Sr)Ti0 3 • BST) # «t & # » 





? 10 1 



i - *m (7) 







16 




/£ ° 


a 




) — 




6 .^i @ it ft % j& 0 










tf 




£10 


Si 


5. 


£19 


m ' 


^10B]5.^19g]i|7 






% 






£fe 


^ #J 






* SI 


o 
















4^ 




4L £L 






& & 






-f?'j '-r ^ ^ ^ - 


* - 


ft 




M 


32 ^ 


- * 


^30 






& % 


i o m 




« * ^ • ^ 




t 


M 


32 


k. 






-ft * 












# & -fb ^ ^ 




o 










* • 








% 


- ^ 




^32 • a ft & & 




36 






% 1 1 


si m 








ft ' 




ft 


- urn U . ^ 




1> 






32 






— m 


T 






SI * 




. IS. /§ ( ^ II 7F) 




si 








m 


>3 3 6 




-S- 


o 






— 


# # i€j # ^. 




4k 


S'J 








* J: 




i 






T •£) 




- 1> f ^32"° & 


^ 


& 


if. 




IE- 




• & 


* «. 






% 1 1 






^3 #• m -M 3 6 - 
















^ & 






36 t 


^ & 


— 


f t if f 38 .' ^ 




[S] 












• & 




<fb 








m. & % - ft % 


M32 


Jl 




JSl 






>i^J 3 6 






1 ( 


& m 7F ) ■ ^ ^ ^ ^ 




3 6 


o 






*T - 


s ^ &j li 






u ^- ^ ^ — ^> -t 


M 32 _L 






a 
sa 






a ;£ 










3 8 ° ah J- ' 














S38 










3 2 ^ © X ;#} to 




-go 




12 


n 
































^ '. 










40 ^ 




% m ^38 M % - 






_L 


> 


*° 


£ 1 3 


ffl #f 




o 








— fa Ml ft 








% 




^> 


H >f 


32 X 
















(R 


u th e 


n i urn 


' Ru) '#T * 


* & ¥j & i 


s ^ 


140 - *° ■ £ 1 3 si m ' 







^ ^ » ^ - 4£ ^42 ^.4^ ^ ^40 _h • *»^14ffl/9f- 





» 11 S 



4 2 5/11 



* . » *, «. • a « a ft * *. * at * « * * * * w *• <b * * 

« «. * * * 4 0 * • «■ ^ •'■ r 70 ■ 

g t ft * S B(t44 • - ^ » , r 

»» . ««•«**• * * *** t«*-T-« te *«• 

. p'ii"^ j-- w t f J4JI 46 t^^ 

a ■ «-a»44 + #A-*****-* ,T * ,s * 4 . „ 

ft 4 4 't' ■ <s ft. X lit l--««'"»'* u "-' v 

a . *» # 1 6 B #r * • , * , 7 « « ^ • 



1 7 Si M ^ 



■ ^ ^ .' a - # * R I E «. * ' # T * * 

46 * # * & jp-(hard mask) • * ^ T * " 
4^^^40 ' ji X # jt> * 



3 2- > ■ * 1 8 ffl ^ 




* 12 a 



2. - (9) W ^ 

& & "• # ft j& - £ — -fr t ^48 J-X -5.-11^^50^ 
Tf ^^46^1 • % 1 9 9 m ^ ° * t& > a 4b ft 4s 

* %L a ^ j*. - w ^ SlL 4S II((Bs, Sr)Ti0 3 • BST) m 4* & #i % 

— -fr t # 4 8 • ffi3JL«^^50^j'^W^St.^i>JL.ft3iaAfJ. 
*. #j # m # /& • @ itb ' — M I M .*t ® itb fln 5t j& • *» # 

1 9 SI fft tf • ' 

^t?a^|«A|^f £fe #J #J i: .? £ >£. ^ T tlj 2 6 - 
4 6 ^ a ^ # > sr & nh ft & • S & ■ >i 46 a it #J£ % m.. 

* & ft & ^ & # ffi • fir u ft & - & & 

(self-alignecDtt.T'tS* ° ^ # . a £ ^ ^ ^ sL * % # - M 

m ft #j & m M. m. ft t € > ^j-x^t w ip ^ ^ 

i ^ l i I ^ i i #Tfi" W 'm'm u & & & ^""t ^ & frJiL 

* ft • 

n m. & ft & a 3t m & ft'** & #3 T t & |j *a ^ ^ 

"j. i£ * $ JL3t_&-JL_£ ' S itb ^ ^ j& ^ JL & fcb & In -f # ■ % 

- 3r fi? > ^ # ^ ^ * ii f.j|_ji:.iOiU&-^^^ 

. a & ^.'ia s»j s # ■ jx.ijiJ:.a. ±_ # 'it ft ° 
~ a it i"^ "aTi ^ ^ ^ * ^ - ft. -Ik '$l #3 M. ft * & - 

* #• a ^ 1^ « — *fc * ^fe ^ ^ *° _L • ■ ^ * ii 4$ m £k 7k 
|ngl ^ . # i& # t^p ^ H % & ffl # • m jib ^- # a ^ 41 i£ tl 




^ 13 X 



ffMM'JJeffl 

1 . - # "t £ f. ^ ^ * ' i& ffi ^ — & ' & ^ * T 7'J 

^^-g-^t^f * & : 

^- «P ^ t£ $ - -fr -t ># ' & ^ ^ ; 

^^-#S^(seed layer).^ ^ ^ ^ ^ S Ji : 

- m & & $k % ' ^ & & - M ' ^ 



^(electroplating)^" 1 ^ a # t 7fi fx - 



fifc- S£ & 4±. ' >t • M &. 




■ 4. *o 

■m & & 



* t tf #■] IS, S % 1 # 4l $L # ^ * ' * t ' tfc 
£ & ^ # T ?'J ^ : 

^ ^ ^ t£ 3? — ft % M &- & ft ' -ft- # ' & & & i& & 

&^ * & % tt-m # jt m * © . ° 

* *j t tt * m & m % 3 # # ^ " * > * t # 

J|>lif * « -L 4L ^ ' ** * T # ^ : 




% 14 I 



a c >j i i 



# A tS # * * « # ->t * -t- * * : * « * : w A 

^ ^ ^ gr (gr, |* & #] . p£ 4fc ^ IS # jt M -h t£ # 

5 . *p 4M»J * # *«J § « ; 1 # & # 3" * ' * + ' * 



6. 

ts %k 
7. 

8. 



9. 



•ftp' 
4£ y§ 



T 



1 0 
1 1 



12.-4° 



13 
14 



f tf * *J II ® % 1 * ft ^ * ' ■ * f 

*'J t tf * *-J $£ ffi « 1 J M «. ^ ^ * ' * t 

#r & 0 

*j f tf * *»] la S $5 ^ ^ ^ * ' * * 

a & -ft ( s i 1 i c o n oxide) ffi & j& 

t tfr * *'] & SI $ 1 ^ ^ ^ * * ' 

ju. £ a B H ( po 1 y - s i 1 i c o n ) #r #t & ° 

p. #\ f tf 4f. *.j %i m % 1 ^ ft ^ & : 

^(Ruthenium 'Ru)^f^iL 0 
I- M t tf # jf'J le, ® 1 ^ ^ & ft * 
j-x ^(platinum 'Pt)#r3&"& 0 

& a ^ &*8 «((Bs, Sr)Ti0 3 - BST) m * * 

u ifi #r j& 0 
*» * #1 t "# ^ « * 1 Jl ^ ^ ^ ^ ' * 11:7 



. 4° j 

. -kp -i 
^ -0 



4° 



-zr 



IS 



IS 



IS 



IS 



IS 



ts 




% 15 ^ 



n % - ft t 



1 5 . * + *J f ifr -* *'J £ E * 1 4 * 4l Jt # # • £ * • 



.f 

- .r 
.f 




8 8 1 69 7 




127 



14 



16 



12 ' 




12 


10 



14 



2 ffl 



16 

I 



14 



12 


>l§x : 


12 


10 



14 



12 



.16 

i 



20 



51 



10 



12 



14 



4 Efi 



12 



10 



22 



12 



:14 



14 



22 



24 

I 




12 




12 




10 



14 



id 



14 




12 




12 






10 



14 



7 



AZb t i i 



26 



14 



12 


Mm 


12 


10 



■14 




iwi 



14 



12 



12 



10 



-29 




32 


30 




10 






36 

I 




32 




32 


30 




1 1 






38 








32 


30 





32 



>: : 3:8 : : : : 



32 



30 



44 

I 



42 




42 


32 


> X, X X X X X 


32 


30 



40 



;?15 



46 



^s\^s^\v^^^^ — 40 



42 



42 



32 



: S§3 
~30" 



32 



16 



o / 1 t 



46 







32 


50 



46 
) 



-40 



32 



:':3&: 



32 



30 



.J t I I 



46 40 




19 



